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Abstract 

Background: The need to obtain information on the dental prosthetic treatment needs (DPTNs) of inpatients with 
schizophrenia is unrecognized. This study aims to assess the DPTNs of this population and investigate the 
association between these needs and related factors. 

Methods: The results of an oral health survey involving 1,103 schizophrenic adult inpatients in a long-term care 
institution in Taiwan were used. Chi-square tests and multiple logistic analyses were used to measure the 
independent effects of the characteristics of each subject on their DPTNs. 

Results: Of the subjects, 805 (73.0%) were men and 298 (27.0%) were women. The mean age was 50.8 years. A 
total of 414 (37.5%) required fixed prosthesis, whereas 700 (63.5%) needed removable prosthesis. Multivariate 
analyses show that fixed prosthesis is associated with age only after adjusting for other potential independent 
variables. Older subjects who had a lower educational attainment or a longer length of stay required removable 
prosthesis. 

Conclusions: The findings of this study show that the DPTNs of schizophrenic inpatients are not being met. 
Therefore, a special approach to the dental prosthetic treatment of these patients should be developed. 
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Background 

Dental prosthesis is very important for patients with post- 
endodontic therapy and who are partially or completely 
edentulous because it improves their chewing ability, di- 
gestion, aesthetics, and quality of life. The need to obtain 
information on the dental prosthetic treatment needs 
(DPTNs) of handicapped individuals in general [1-3] and 
of inpatients with psychiatric disorders in particular has 
been gaining recognition [4,5]. 

Schizophrenia is a severe psychiatric disorder that has 
a significantly negative effect on the self-care ability of 
patients, which leads to poor oral hygiene as well as high 
DPTNs [6,7]. Previous studies found high levels of den- 
tal treatment needs in schizophrenic populations [8]. 
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The factors that affect dental prosthetic treatments 
have not been appropriately recognized. Researchers 
have reported that gender has a significant influence on 
the need for a fixed or removable prosthesis [9]. Studies 
have also indicated that age, educational level, and 
length of stay (LOS) in institutions are important factors 
that determine dental treatment needs [8,10,11]. Schizo- 
phrenic patients that require dental treatment often 
come from poor families with limited access to dental 
care. Moreover, the dental care provided to patients who 
stay in long-term-care institutions for a considerable 
amount of time is insufficient [6,12]. Furthermore, some 
schizophrenia medications, such as the typical anti- 
psychotic drugs, may have side effects that can lead to 
increased DPTNs [13,14]. 

Professional clinical examinations are reportedly more 
effective than self-assessment or questionnaire-based 
screenings in assessing individual dental treatment needs 
[3,15], particularly if done with the aid of radiographs 
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[16,17]. The planning of preventive oral health improve- 
ment strategies based on DPTNs as well as on related fac- 
tors associated with a population is important. However, 
few studies have been conducted on the DPTNs of hos- 
pitalized patients with schizophrenia based on clinical oral 
examinations via periapical radiography. Schizophrenic 
inpatients probably belong to a disadvantaged minority 
and thus receive inadequate dental care. The aim of this 
study is to obtain descriptive epidemiological information 
on the DPTNs of hospitalized schizophrenic patients and 
to identify the association between DPTNs and several po- 
tentially related factors that affect these patients. 

Methods 

Participants 

This study involved a sample hospital that offers long- 
term medical care for chronic psychotics. The hospital is 
located in eastern Taiwan but receives psychiatric patients 
from all over the country. As of mid-2006, the hospital 
had admitted 2,330 patients. In recruiting subjects for the 
study, all hospital patients with schizophrenia as the main 
psychiatric diagnosis (ICD-9 code: 295) were selected to 
undergo a standardized DPTN assessment in the hospital's 
Department of Dentistry. A total of 1,468 schizophrenic 
patients were involved in the study. Of these, 1,103 
(response rate: 75.1%) participated and completed the 
DPTN evaluation. Ethical clearance was obtained from the 
Ethical Committee of Yuli Hospital, Department of Health 
(DOH), Taiwan, and all participants gave informed consent. 

DPTN assessment 

DPTN assessment was performed under standard condi- 
tions using a dental chair with adequate light, proper den- 
tal instruments, and periapical radiographs, as needed. A 
trained dentist performed all oral examinations with the 
help of an experienced assistant, who recorded the DPTN 
data as well as information on independent variables. 

The DPTN items used were consistent with those recom- 
mended by the World Health Organization, [18] which 
included (1) fixed prosthesis (FP); and (2) removable pros- 
thesis (RP), such as a removable partial denture (RPD; 
those crossing the midline were defined as bilateral RPD) 
and complete dentures. 

The principle behind dental prosthetic treatment is the 
restoration or replacement of all lost teeth, excluding third 
molars. An FP is generally preferred because the reported 
survival rate of patients with FPs is higher than that of 
patients with removable RPDs [19,20]. Thus, FPs are the 
first choice for replacing missing teeth in partially edentu- 
lous patients. 

An FP consists of a single crown and a bridge. The sin- 
gle crown is a cemented veneer restoration that replaces a 
tooth suffering from deep decay or undergoing post- 
endodontic therapy [21]. The selection of the abutment 



tooth for the bridge follows Ante's Law, which states that 
the root surface area of the abutment teeth should equal 
or surpass that of the pontics [22]. An FP with cantilever 
extension units usually has higher failure rates than con- 
ventional designs [23]; thus, a bridge with an end abut- 
ments was used in this study. Dental implants were 
excluded from the treatment plans because of financial 
limitations. 

On the other hand, an RP is recommended for patients 
whose remaining teeth lack the strength to support a fixed 
bridge. RPs are classified into partial dentures and 
complete dentures. RPDs that do not cross the midline 
are classified as 0.5 units. 

Independent variables 

The independent variables included age, educational at- 
tainment, marital status, grade of disability, use of anti- 
psychotic medication, and LOS. Age was classified into 
four strata: 20-44, 45-54, 55-64, and over 65 years old. 
Educational attainment was divided into two categories: 
6 years and below, and above 6 years. Marital status was 
classified into three categories: single, married, and sepa- 
rated/divorced/widowed. Disability was divided into 
three grades: mild or moderate (moderate), severe, and 
profound. These grades are in accordance with the dis- 
ability certificate issued by the Taiwan Ministry of Inter- 
ior. The use of antipsychotic medications was stratified 
into two categories based on records obtained for six 
months prior to the study period [24]. Antipsychotic 
medications comprised first-generation antipsychotics 
(FGAs, e.g. chlorpromazine, clopenthixol, flupenthixol 
HC1, haloperidol, loxapine, sulpiride, and thioridazine) 
and non-FGA medications. Non-FGAs included second- 
generation antipsychotics (SGAs, e.g. clozpaine, olanza- 
pine, risperidone, and quetiapine) and third-generation 
antipsychotics (TGAs, e.g. aripiprazole). The length of 
stay (LOS) cut-off point, which refers to the number of 
years since admission to the hospital, was 10 years [13]. 

Data collection and analysis 

Data collection was conducted from January to December 
2006. The DPTN items were then prepared and summar- 
ized. The data files were then designed using MS Access 
and analyzed using SPSS software version 15.0. Propor- 
tions, group means, and standard deviations (SDs) were 
calculated. Univariate analysis using the chi-square test 
compared the differences between the independent va- 
riables and the DPTNs. Statistical significance was set at 
the P < 0.05 level. 

Multiple logistic regressions were used to estimate the 
association between the independent variables and 
DPTNs of the participants. The independent variables 
were included in the multivariable logistic models, with 
a cut-off of P < 0.05 from the univariate analyses. The 
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odds ratios (OR) of the independent variables (as com- 
pared to the reference category), the significance (P-value), 
and 95% confidence intervals (95% CI) were estimated 
from the multiple logistic regression models. Areas under 
a receiver-operating characteristic curve (AUC) were also 
calculated to determine the predicted probability of the lo- 
gistic models. 

Results 

Descriptive statistics 

Of the 1,103 schizophrenic inpatients evaluated for DPTNs, 
805 (73.0%) were men and 298 (27.0%) were women. The 
mean age was 50.8 years (SD = 10.8), and the average LOS 
in the hospital was 8.4 years (SD = 5.7). A total of 55 (5.0%) 
inpatients were found to be edentulous. 



Of the subjects, 414 (37.5%) required FP, with 1,854 
units and a mean unit of 1.7 (SD = 2.89) per person. On 
the other hand, 700 (63.5%) patients required RP, whereas 
645 (58.5%) required RPD, including 28 (2.5%) unilateral, 
240 (21.8%) bilateral, 26 (2.4%) unilateral combined with 
bilateral, and 351 (31.8%) two bilateral arches. Moreover, 
145 (13.1%) patients required complete dentures, with 93 
(8.4%) requiring a single arch and 52 (4.7%) requiring two 
arches. Table 1 shows the numbers and percentages of 
DPTNs of the subjects who require FP or RP. 

Univariate analysis 

The chi-square test shows that age (P < 0.001), educational 
attainment (P = 0.032), and LOS (P = 0.011) were asso- 
ciated with the need for FP treatment. In other findings, 



Table 1 Number and percentage (within parentheses) of dental prosthetic treatment needs among inpatients with 
schizophrenia in Taiwan 



Variables 



Total 



Fixed prosthesis 



P value 



Removable prosthesis 



P value 



Total 


1103 (100) 


414 (37.5) 




700 (63.5) 




Sex 












Men 


805 (73.0) 


302 (37.5) 


1.000 


518 (64.3) 


0.325 


Women 


298 (27.0) 


1 1 2 (37.6) 




182 (61.1) 




Age (yrs) 












20-44 


301 (27.3) 


142 (47.2) 


<0.001 


1 27 (42.2) 


<0.001 


45-54 


425 (38.5) 


183 (43.1) 




272 (64.0) 




55-64 


257 (23.3) 


67 (26.1) 




191 (74.3) 




65+ 


120 (10.9) 


22 (18.3) 




110 (91.7) 




Education (yrs) 












>6 


468 (42.4) 


1 93 (41 .2) 


0.032 


250 (534) 


<0.001 


<6 


635 (57.6) 


221 (34.8) 




450 (70.9) 




Marriage 












Single 


848 (76.9) 


320 (37.7) 


0.657 


538 (63.4) 


1.000 


Married 


115 (10.4) 


39 (33.9) 




73 (63.5) 




Separated 


140 (12.7) 


55 (39.3) 




89 (63.6) 




Disability 












Moderate 


237 (21.5) 


99 (41 .8) 


0.250 


131 (55.3) 


<0.001 


Severe 


744 (67.5) 


274 (36.8) 




474 (63.7) 




Profound 


122 (11.1) 


41 (33.6) 




95 (77.9) 




Low income 












No 


240 (21.8) 


91 (37.9) 


0.940 


137 (57.1) 


0.023 


Yes 


863 (78.2) 


323 (37.4) 




563 (65.2) 




FGA using 












No 


692 (62.7) 


272 (39.3) 


0.123 


424 (61.3) 


0.053 


Yes 


411 (37.3) 


142 (34.5) 




276 (67.2) 




LOS (yrs) 












<10 


517 (46.9) 


215 (41.6) 


0.011 


272 (52.6) 


<0.001 


>10 


586 (53.1) 


1 99 (34.0) 




428 (73.0) 





Abbreviations: FGA: first generation antipsychotic; LOS: length of stay. 



Chu et al. BMC Oral Health 2013, 13:8 
http://www.biomedcentral.eom/1472-6831/13/8 



Page 4 of 5 



age (P < 0.001), educational attainment (P < 0.001), disabi- 
lity (P < 0.001), low income (P = 0.023), use of FGAs in 
borderline cases (P = 0.053), and LOS (P < 0.001) deter- 
mined the need for RP treatments. 

Multivariate logistic analysis 

Based on the multivariate logistic analysis results (Table 2), 
age was negatively associated with FP. The analysis also 
reveals that the need for RP was associated with age, edu- 
cational attainment, and LOS. 

Discussion 

This study investigated the DPTNs and several poten- 
tially related factors that affect schizophrenic inpatients 
using a large sample from a specific psychiatric hospital 
in Taiwan. The study obtained not only descriptive infor- 
mation on DPTNs, but also indicated that age, educa- 
tion, and LOS are associated with DPTNs in some of the 
subjects. These findings may help oral health policy 
decision-makers in allocating adequate resources and in 
developing effective strategies to meet the DPTNs of this 
special needs population. 

FP was associated with age only after adjusting for other 
independent variables. Older subjects who had lower edu- 
cational attainment or had longer LOS required RP. These 
findings are only partly consistent with those of previous 
studies on the oral health of inpatients with psychiatric 
disorders. However, these data sets do complement one 
another [5,25-28]. 

We estimated the average budget of prosthetic treat- 
ment needs for schizophrenic in-patients. Based on the 
fee collection policies of Yuli Hospital, DOH, a base-metal 
crown treatment costs NT$4,000; unilateral RPD, NT 



$18,000; bilateral RPD, NT$24,000; and a complete 
denture per arch, NT$27,000. Hence, the average budget for 
the prosthetic treatment needs of an inpatient is calculated 
as Mows: [1,854 x NT$4,000 + (28+26) x NT$18,000 + 
(240 + 26 + 351 x 2) x NT$24,000 + (93 + 52x2) x NT 
$27,000] + 1,103 subjects = NT$33,490. In other words, 
the cost of providing the prosthetic treatment needs of an 
average schizophrenic inpatient in Taiwan is approximately 
US$1,158 (USD). 

In terms of human resources, as of July 2010, the ratio 
of the general population to dentists in Taiwan was 
1,995: 1. The availability of only one full-time dentist for 
2,300 inpatients with severe psychiatric disorders in this 
hospital is clearly insufficient. 

The acceptance of dental prosthetic treatment for 
missing teeth would seem reasonable. However, studies 
proposed a compromise that involves a shortened dental 
arch. In this treatment, the restoration of four occluding 
pairs of premolars can provide sufficient occlusal stabi- 
lity and masticatory function [29,30]. 

Discussion on extended issues such as costs of various 
prosthetic treatments is beyond the scope of this study, 
since it entails the value discount, different prices of 
prosthetic treatments between urban and rural areas, 
and those between fixed and removable prosthesis of dif- 
ferent materials. Furthermore, some limitations of this 
study should be noted. First, the sample may not be rep- 
resentative of all schizophrenic inpatients in Taiwan. For 
practical reasons, only a selected number of inpatients 
were examined. Given that the survey design focused 
only on schizophrenic patients with DPTNs in a public 
psychiatric hospital, patients with very limited life ex- 
pectancy and those not hospitalized were excluded. 



Table 2 Multivariate analyses of factors associated with dental prosthetic treatment needs among inpatients with 
schizophrenia in Taiwan 



Variables 



Fixed prosthesis ' 



Removable prosthesis RP 





B 


OR 


P 


95.0% CI for OR B 


OR 


P 


95.0% CI for OR 


Age (yrs) 
















20-44 




1 (r) 






1 (r) 






45-54 


-0.16 


0.85 


0.297 


0.63-1.16 0.72 


2.06 


<0.001 


1 .50-2.83 


55-64 


-0.93 


0.40 


<0.001 


0.27-0.59 1.04 


2.82 


<0.001 


1.91-4.18 


65+ 


-1.37 


0.25 


<0.001 


0.15-044 2.28 


9.75 


<0.001 


4.78-19.87 


Education (yrs) 
















>6 










1 (r) 






<6 








040 


1.49 


0.004 


1.13-1.95 


LOS (yrs) 
















<10 










1 (r) 






>10 








0.36 


1.43 


0.016 


1.07-1.91 


AUC 






0.62 






0.71 





Abbreviations: LOS: length of stay; AUC: area under curve; r: reference. 

Variables entered: a age, education, LOS; b age, education, grade of disability, low income, use of FGA, LOS. 



Chu et al. BMC Oral Health 2013, 13:8 
http://www.biomedcentral.eom/1472-6831/13/8 



Page 5 of 5 



Second, despite our best efforts, a number of practical dif- 
ficulties regarding DPTNs were encountered during the 
assessment. In addition, a large number of schizophrenic 
patients were unaccounted for during the process. Third, 
we acknowledge that the evidence supporting this assump- 
tion is limited and that further research on the develop- 
ment of an effective preventive program for the unmet 
DPTNs of schizophrenic inpatients is urgently required. 

Conclusions 

The considerable unmet treatment needs of hospitalized 
schizophrenic patients in Taiwan were observed. Age, edu- 
cational attainment, and LOS are the three most significant 
factors associated with the need for RP treatment. The 
results reveal the need for the development of a prompt 
oral health care delivery service model for patients with 
special needs. 
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